Kinase-dependent change in the conformation of the leukocyte NADPH oxidase subunit p47phox.
The leukocyte NADPH oxidase of neutrophils is a membrane-bound enzyme that catalyzes the production of O2- from oxygen using NADPH as the electron donor. Dormant in resting neutrophils, the enzyme acquires catalytic activity when the cells are exposed to appropriate stimuli. During activation, the cytosolic oxidase components p47phox and p67phox migrate to the plasma membrane, where they associate with cytochrome b558, a membrane-integrated flavohemoprotein, to assemble the active oxidase. In whole cells and under certain circumstances in the cell-free system, the phosphorylation of p47phox mediates the activation process. It has been proposed that conformational changes in the protein structure of cytosolic factor p47phox may be an important part of the activation mechanism. The total protein steady-state intrinsic fluorescence (an emission maximum of 338 nm) exhibited by the tryptophan residues of p47phox was substantially decreased, reflecting on the conformational change that occurs when p47phox was phosphorylated with protein kinase C. We show here that the phosphorylation of p47phox by protein kinase A or mitogen-activated protein kinase, however, had little effect on the intrinsic fluorescence of p47phox. In addition, the present experiments indicate that in the mutant p47phoxS379A, only the single S-->A mutation appears to be a major importance for the function of p47phox, which is able to undergo the change in conformation that takes place when p47phox is phosphorylated by protein kinase C.